Abstract: A slab of negatively refracting material is known to focus light and if 1 n = − the focussing will be perfect, producing an image which is an exact replica of the object. Magnifying the image requires a new design concept in which the surface of the negatively refracting lens is curved. Here we show how a hollow cylinder of material can be designed to magnify an image but otherwise with the same perfection as the original lens. Curvature requires that ε and µ are now a function of position. V.G. Veselago, "The electrodynamics of substances with simultaneously negative values of ε and µ ," Soviet Physics USPEKHI
Introduction
Some time ago Veselago [1] observed that a slab of material with, 1, 1 ε = − µ = −
would have refractive index 1 n = − and behave as a lens. The negative refractive index was subsequently confirmed by Shelby, Smith and Schultz in 2001 [2] . A further remarkable property of this new type of material was later pointed out [3] : the property that the focussing is perfect provided that condition (1) is met exactly. Materials that approximate the properties demanded can now be designed both in respect of negative ε [4, 5, 6] and negative µ [5, 6, 9, 10] . It has even proved possible to realise these conditions through photonic structures [11] .
Building on the perfect lens theory [7] we exploited conformal transformations to bend the shape of the perfect lens into other geometries such as two concentric cylinders or alternatively two touching cylinders. See Figs. 1 and 2. The objective was to make a magnifying glass, and for this purpose a lens must be curved. The conformal transformation,
where z x iy = + resulted in a cylindrical lens which reproduced the contents of the smaller cylinder in magnified but undistorted form outside the larger cylinder. This transformation preserves the solutions of Laplace's equation and leaves the values of , ε µ , the electrical permittivity/magnetic permeability, unchanged in their respective domains. However Laplace's equation is a valid description of the fields only in the electrostatic or magnetostatic limit where the electric and magnetic fields separate. Lenses defined by conformal transformations are only valid provided that all dimensions are much less than the wavelength of light which is a somewhat limiting condition. Fortunately there exists a more general theory of arbitrary coordinate transformations [13] which enables us to make an exact transformation of the original planar lens into a perfect lens of almost any geometry we choose, provided that we adjust , ε µ accordingly. 
From [13] we deduce that in the new frame,
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where,
so that, 
